A functional view of the entrances of L-type Ca2+ channels: estimates of the size and surface potential at the pore mouths.
At extreme membrane potentials, the unitary inward and outward currents through L-type Ca2+ channels become diffusion controlled and saturate. The magnitudes of these currents indicate that the pore entrances are asymmetric, with the external mouth being much larger than the internal one. On the other hand, negative surface potentials at the two ends of the pore are rather similar. Both would be significant only when the ambient ionic strength is 110 mM or less. We conclude that the surface charges will not help much in concentrating the channel's favorite divalent cations in the physiological condition. However, the pore does possess an external mouth large enough to make the important inward Ca2+ flow not limited by diffusion, even with only 1 mM external Ca2+.